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The antibacterial properties of acid anhydride copolymer microneedles
RD Boehm,1 PR Miller,1 R Singh,1 A Shah,2 S Stafslien,3 J Daniels3 and RJ Narayan1 1 Biomedical
Engineering, University of North Carolina and North Carolina State University, Raleigh, NC, 2
Green Hope High School, Cary, NC and 3 Nanoscale Science and Engineering, North Dakota
State University, Fargo, ND
Microneedles are microstructured needle-shaped structures that may be used for transdermal deliv-
ery of vaccines and pharmacologic agents, including antibacterial agents for treatment of skin infec-
tions. In this study, a combination of visible light dynamic mask micro-stereolithography and micro-
molding was used to prepare microneedle arrays out of a biodegradable acid anhydride copolymer.
Nanoindentation was performed to obtain Young’s modulus and hardness data for the acid anhy-
dride copolymer material. Agar plating studies were used to evaluate the in vitro performance of
acid anhydride copolymer microneedle arrays against several microorganisms, including Candida
albicans, Bacilus subtilis, Enterococcus faecalis, Escherichia coli, Pseudomonas aeruginosa, and
Staphylococcus aureus. Large zones of inhibited growth were observed for Enterococcus faecalis,
Staphylococcus aureus, Escherichia coli, and Bacilus subtilis. The performance of acid anhydride
copolymer microneedle arrays created using visible light dynamic mask micro-stereolithography-
micromolding against several bacteria indicates that these devices may be appropriate for treating
skin infections associated with several types of bacteria.
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Autophagy is an innate immune system of epidermal keratinocytes
H Okazaki, X Dai, Y Hanakawa, Y Shirakata, M Tohyama and K Sayama Dermatology, Ehime
University Graduate School of Medicine, Toon, Japan
Autophagy is an essential process to degrade selective cellular components. This system has been
implicated in various physiological processes including protein and organelle turnover, starvation
response, cellular differentiation, survival, and homeostasis. However, in keratinocytes, the role of
autophagy is not understood. Epidermal keratinocytes sense pathogens and initiate innate immu-
nity via TLRs. Previously we have shown STATs and SOCSs-mediated pathogen recognition by TLRs
in epidermal keratinocytes. Since autophagy is a mechanism degrading the intracellular compo-
nents, autophagy may play an essential role in the clearance of the pathogens in epidermal ker-
atinocytes. However, whether pathogens induce autophagy has not been well understood in ker-
atinocytes. Here, we show that TLR2 ligand peptidoglycan (PGN) or TLR4 ligand lipopolysaccharide
(LPS) induce autophagy in keratinocytes. Normal human keratinocytes were cultured under serum-
free conditions and were stimulated with PGN or LPS. Western blot analyses showed that the expres-
sion of LC3-2, a marker of autophagy, was up-regulated in the keratinocytes treated with PGN or
LPS. Next, lentiviral vectors carrying LC3-GFP were transfected to the keratinocytes. After the trans-
fection, the keratinocytes were stimulated with PGN or LPS and the cells were observed under a
fluorescence microscope. Autophagosomes were formed within several hours after the stimulation.
Finally, we examined the expression of LC3 and Beclin-1 in infectious skin diseases including mol-
lusucum contagiosum and viral warts, 8 skin samples each. In mollusucum contagiosum, Beclin-1
and LC3 were strongly expressed in the keratinocytes adjacent to the molluscum bodies in suprabasal
layer of epidermis. In viral warts, they expressed in the granular and the horney layers of epidermis.
These findings suggest that autophagy play an important role in the innate immunity of the epider-
mal keratinocytes.
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Effects of common skin microbial species on epidermal differentiation and proliferation
P Duckney,1,2 H Wong,1 J Serrano,1 D Yaradou,1 T Oddos1 and GN Stamatas1 1 Research &
Development, Johnson & Johnson Santé Beauté France, Issy-les-Moulineaux, France and 2
Durham University, Durham, United Kingdom
We have investigated the effects of common skin bacteria (Propionibacterium acnes, Staphylococ-
cus epidermidis, and Staphylococcus aureus) on markers of keratinocyte differentiation and prolif-
eration in vitro using Reconstructed Human Epidermis (RHE) models. Individual species were applied
either topically to the RHEs to represent normal surface colonisation, or incorporated into the growth
medium, to represent sub-cutaneous colonisation and infection. Quantitative PCR was used to
analyze the change in expression of the mRNA of the differentiation markers profilaggrin (FLG),
transglutaminase 1 (TGase-1), occludin 1 (OCCL ), and claudin-2 (CLD2) and the proliferation
marker, PCNA (Proliferating Cell Nuclear Antigen). It was observed that none of the tested species
induced any change in marker expression when applied topically. However, the bacteria when
incorporated into the growth medium were able to induce significant changes in keratinocyte marker
expression with the exception of S. aureus, which caused total keratinocyte cell death at all tested
concentrations. P. acnes and S .epidermidis induced significant increases in the expression of TGase-
1 and OCCL whereas the expression of FLG was significantly reduced. The expression of the PCNA
proliferation marker was also significantly reduced. We demonstrated that different species of skin
bacteria induce specific changes in keratinocyte genetic marker expression which are most likely
conserved responses to pathogenic intrusion through the skin barrier. We also show that RHEs are
useful in vitro models in assessing the interactions of microorganisms with keratinocytes organized
in a tissue structure that resembles their natural state.
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Epidermal Toll-like receptor 2 (TLR2) enhances skin barrier recovery and its expression is
decreased in atopic dermatitis
I Kuo,1 A De Benedetto,1 T Yoshida,1 DY Leung2 and LA Beck1 1 Dermatology, University of
Rochester Medical Center, Rochester, NY and 2 Pediatrics, National Jewish Health, Denver,
CO
Skin barrier disruption and defects of the innate immune system are critical features of atopic der-
matitis (AD). Recent studies suggest that the innate immunity affects epithelial barrier function, and
skin injury enhances TLR2 expression. Here, we investigated the role of TLR2 in skin barrier func-
tion in human and murine wound models and its expression in AD. Tape-stripping, used to mimic
scratching-induced barrier disruption, was performed on human discarded skins, TLR2 knockout
(TLR2KO) and wild type (WT) mice. Transepidermal water loss (TEWL) was used to monitor skin
barrier function. Ionic barrier function was analyzed by transepithelial electrical resistance (TEER)
and paracellular permeability by flux of fluorescein isothiocyanate-sodium (FITC-Na+) in full thick-
ness epidermis using a modified SnapwellTM system in the presence or absence of the TLR2 ago-
nist, Pam3C. TEWL was measured in AD (n=13) and nonatopic (NA, n=10) subjects, followed by a
skin biopsy to quantify epidermal TLR2 immunoreactivity. TLR2KO mice had delayed recovery of
TEWL following tape-stripping (WT vs TLR2KO: 19 vs 51 g/hr/m2, p=0.03). Pam3C enhanced TEER
recovery in WT (p=0.03), but not TLR2KO mice. Tape-stripping decreased baseline TEER (308 vs
178 Ω×cm2, p<0.001) and increased paracellular permeability (2.6 fold) in human epidermis. Pam3C
treatment enhanced TEER recovery (% of 0 hr: control-127% vs Pam3C-174%; p= 0.03) and had
60% less paracellular permeability than control (p<0.01) in human epidermis following tape-strip-
ping. Epidermal TLR2 staining was significantly reduced in all AD samples (median of average pixel
intensity: AD nonlesional-76, lesional-52 vs NA-96; p=0.01, p<0.001, respectively). TLR2 expres-
sion inversely correlated with TEWL in all subjects (r=−0.654, p<0.001). TLR2 enhances skin bar-
rier recovery following tape-stripping. The reduced epidermal expression of TLR2 observed in AD
subjects may be responsible for a suboptimal barrier repair response and persistent barrier defects.
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Epigenetic regulation of cathelicidin expression by PTH/PTHrP controls skin infection
B Muehleisen,1 G Sen,1 DW Burton,2 LJ Deftos2 and RL Gallo1 1 Dermatology, University of
California, San Diego, CA and 2 Endocrinology, University of California, San Diego, CA
1,25-vitamin D3 (1,25D3) induces cathelicidin (CAMP) and enhances defense against infections,
but other variables must also control this innate immune response in vivo since serum 25D3 levels
do not correlate with local or systemic CAMP expression. We observed that parathyroid hormone-
related peptide (PTHrP) was co-induced with CAMP in infected skin. Since PTHrP can activate the
same receptor as PTH (PTHR1), and PTH compensates for low vitamin D, we hypothesized that
PTH/PTHrP might influence innate immunity by acting with 1,25D3. Addition of PTH to keratinocytes
(NHEK) induced CAMP (3.4-fold ± 0.80, p<0.05) as measured by qPCR. PTHrP overexpression by
transfection also induced CAMP mRNA (2.4-fold, p<0.05) and knockdown of PTHrP by siRNA
silenced CAMP expression by 65% (p<0.05). 1,25D3 induced PTH1R protein and mRNA (12-fold,
p<0.05), thus enabling responsiveness to PTH/PTHrP, and siRNA knockdown of PTHR1 in NHEK
decreased CAMP mRNA by 76% (p<0.05). PTH was previously shown to act by derepression of
gene expression through DNA demethylation. A similar mechanism may occur in NHEK as methy-
lated DNA immunoprecipitation (MeDIP) identified 3 methylated DNA sites in the CAMP promoter
1675, 1125 bp upstream and 475 bp downstream of the transcription starting site, and treatment
with DNA-methyltransferase inhibitor 5azaC induced CAMP 8.2-fold ( p<0.01). To test functional
relevance in vivo, WT mice were locally pre-treated with 80 μg/kg PTH 24 h prior to infection with
107 CFU Group A Streptococcus (GAS). PTH-treated mice had smaller lesions (3.1±0.6mm2 vs.
22.5±3.81mm2, p<0.01) and less bacteria (1.33±0.41 vs. 5.90±0.61 CFU GAS/ml skin, p<0.01).
Mice on vitamin D-deficient diets had elevated PTH and Camp and did not have more infections
but this elevated PTH did not protect against infection if 1,25D3 was absent. Our results demon-
strate a newly discovered PTHrP/PTH system for control of cathelicidin and demonstrate how epi-
genetic control by DNA methylation may play an important role in immunity.
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Epidermal dendritic cell function is controlled by the hyaluronan microenvironment
J Muto,1,2 AF Carlin,2 M Kim,1,2 A Garcia,3 A Varki2 and RL Gallo1,2 1 Division of Dermatology,
University of California, San Diego, San Diego, CA, 2 Department of Medicine, University of
California, San Diego, San Diego, CA and 3 Department of Pathology, University of California,
San Diego, San Diego, CA
Hyaluronan (HA) breakdown products are proposed as a signal for the innate immune system, but
the physiological relevance was unknown. To study this, we engineered transgenic mice (Tg) for
expression of Hyaluronidase1 (HYAL1), an enzyme that degrades HA. The design of our mice (CAG-
GFPfloxed-HYAL1) enabled HYAL1 over-expression only after expression of Cre recombinase. Breed-
ing with EIIa-cre mice produced offspring that systemically over-expressed HYAL1, and breeding
with KRT14-cre resulted in targeted expression of HYAL1 in the epidermis. The offspring of both
crosses showed expression of HYAL1 in the skin and the degradation of endogenous large MW HA
(median size > 300kDa) to small (< 30 kDa). While HYAL1 Tg were morphologically indistinguishable
from controls (CAG-GFPfloxed-HYAL1, EIIa-cre or KRT14-cre alone), both HYAL1 Tg lines had a
greatly decreased contact hypersensitivity reaction (CHS) to DNFB (EIIa: 82% decrease, p<0.05,
KRT14: 83%, p<0.001). Decreased CHS was due to inability to sensitize, as transfer of lymph node
(LN) cells from control sensitized mice to KRT14/HYAL1 Tg restored full CHS, but transfer of LN
cells to control mice from KRT14/HYAL1 Tg exposed to DNFB did not enable elicitation. The defect
in sensitization was explained by 80% decrease (p<0.001) of dendritic cells in the epidermis and
87% decrease (p<0.01) in DCs trafficking to draining LN. This phenotype disappeared in
KRT14/HYAL1 Tg bred into TLR4-/-, thus showing that TLR4 detection of HA degradation products
triggered the loss of DC from the epidermis and the decreased CHS response. Interestingly, sup-
pression of CHS before sensitization in WT C57B6 mice was possible by oligoHA injection 58%
(p<0.001) or by topical application 47% (p<0.01). These had no effect in TLR4-/- mice. Our data
show that LMW HA modulates CHS by affecting DC function in skin and provides a new thera-
peutic approach for modifying DC function.
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Langerhans cells and dendritic cells require AhR for constitutive expression of the immuno-
suppressive enzyme IDO
S Kadow,1 B Jux,1,2 R Scholz,1 H Weighardt1 and C Esser1 1 Molecular Immunology, Leibniz
Research Institute for Environmental Medicine (IUF), Duesseldorf, Germany and 2 Molecular
Immunology, Life & Medical Science (LIMES) Institute at the University of Bonn, Bonn,
Germany
The aryl hydrocarbon receptor (AhR), is a ligand activated transcription factor, involved in the detox-
ification of chemicals and in cellular differentiation processes. We have shown(i) that all cell sub-
sets in the skin are rich in AhR expression and that (ii) Langerhans cells (LC) need AhR for matura-
tion and function. AhR partners with ARNT in a classical pathway, leading to transcription from
AhR-response elements 5‘-GCGTG-3‘, present in many promoters. Much less understood are the
ties to other signalling pathways, such as NFκB or the estrogen receptor. We found high expression
of AhR in murine primary LC, but a conspicuous failure to use the classical AhR/ARNT pathway
upon exposure to AhR-binding chemical TCDD. Fully AhR-KOmice, but not conditional keratinocyte-
AhR-KO mice, had an impaired contact hypersensitivity response, strongly suggesting LC as the rel-
evant AhR-dependent skin cell types in this immune response. Gene profiling of AhR-deficient LC
showed absence of the immunosuppressive enzyme indoleamin-2,3-dioxygenase (IDO). IDO1
metabolizes tryptophan needed by T cells. Its breakdown products, such as kynurenines, promote
differentiation of Treg cells. Interestingly, kynurenin is a high affinity AhR-ligand. IDO expression
can be triggered by LPS via the NFκB pathway or via IFNγ/STAT1. Surprisingly, neither LPS nor IFNγ
induced IDO1/2 RNA, and IDO enzyme activity was lost in DC cultures of AhR-KO mice. This was
not due to a defect in the respective signalling cascades, as toll-like receptors (TLR2-9) were pres-
ent, and LPS or IFNγ could induce TNFα, IL6, CXCL10 and IRF1 or the IDO/IDO2 downstream
enzyme kynureninase. Luciferase reporter studies demonstrated a functional AhR-responsive ele-
ment in the IDO2 promoter. In summary, our data indicate an important role for AhR in the con-
stitutive expression of IDO, and an indispensable role for AhR in IDO induction by inflammatory
signals in dendritic cells.
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Skin commensal bacteria acts as antimicrobial shield: Identification of firmocidin, a novel
small-molecule antibiotic produced by Staphylococcus epidermidis
T Nakatsuji,1 S Nam,2 W Fenical2 and RL Gallo1 1 Dermatology, University of California, San
Diego, San Diego, CA and 2 Scripps Institute of Oceanography, Unversity of California, San
Diego, San Diego, CA
Staphylococcus epidermisis a major constituent of the microflora of healthy human skin. The pres-
ent study examined the hypothesis that S. epidermidis acts as an antimicrobial shield on normal
human skin. First, we screened by radial diffusion antimicrobial assay several S. epidermidis strains
isolated from the healthy human skin surface. Next, 7mg of an antibiotic component was purified
from 6L of culture supernatant of the clinical isolate producing the strongest antibiotic activity. Ini-
tial purification involved 5 steps including 3 modes of chromatography. High-resolution ES-mass
spectrometry analysis gave the molecular formula C5H5N5O associated with activity. The chemical
shifts obtained by NMR structural analyses were identical to an adenine-N oxide. Because the struc-
ture did not match any prior known molecules, we named this antibiotic component “firmocidin”.
When S. epidermidis was cultured in the presence of ammonium-15N chloride, the isotope was
incorporated into firmocidin, indicating that firmocidin is produced via de novo synthesis, but not
by fermentation of culture media. Firmocidin killed 99.75% of group A streptococcus, 99.12% of
group B streptococcus and 96.84% of Staphylococcus aureus at 60μg/ml for 3h. Firmocidin also
suppressed growth of methicillin-resistant S. aureus strains. Its antimicrobial activity was stronger
in these assays than benzoyl peroxide, which has been one of the most frequently used topical
antimicrobial. However, firmocidin did not affect the growth of S. epidermidis itself. Firmocidin also
did not affect viability of human keratinocytes and sebocytes in culture. Thus, firmocidin shows
pathogen-specific activity and low toxicity while maintaining S. epidermidis viability and poten-
tially a normal microbiome. Our data support the hypothesis that S. epidermidis contributes to skin
innate immune defense and suggests a novel therapeutic approach to normalize skin bacterial col-
onization.
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Effect of N-acetyl-S-farnesyl-L-cysteine (AFC) on ATPγS- and TNFα-induced CCL2, CXCL1 and
CXCL8 mRNA levels and stability by a human dermal microvascular endothelial cell line
(HMEC-1)
LL Stohl,1 J Lee,1 W Ding,1 JS Gordon,2 E Perez,2 M Stock2 and RD Granstein1 1 Weill Cornell
Medical College, New York, NY and 2 Argyle Therapeutics, Monmouth, NJ
AFC is a small-molecule isoprenylcysteine analog that inhibits G protein-coupled signaling and
exhibits anti-inflammatory effects. In a contact irritation model AFC inhibits local skin irritation. AFC
also inhibits macrophage chemotaxis and neutrophil aggregation. Endothelial cells (EC) play an
important role in inflammation by release of chemokines that recruit inflammatory cells from blood
into tissues. We have previously shown that AFC inhibits adenosine-5’-triphosphate (ATP)-, ATPγS-
, (a hydrolysis-resistant ATP analog) and TNFα–induced CXCL1, CCL2 and CXCL8 protein produc-
tion by the human dermal microvascular EC line HMEC-1. We now report the effect of AFC on
mRNA levels and stability. Total RNA was extracted from HMEC-1 cells pre-incubated for 2 hr with
100 μM AFC and stimulated with 100 μM ATPγS or 2 ng/ml TNFα for various times. Real-time PCR
revealed AFC significantly decreased induced mRNA levels of each gene, although with different
kinetics. AFC decreased ATPγS-induced mRNA levels of CXCL1, CCL2 and CLCX8 at 1 hr. For
TNFα induction, CCL2 mRNA was decreased at 30 min and 1 hr while CXCL1 and CXCL8 mRNA
levels were reduced at 30 min. Thus, the decreased protein levels observed in prior studies are likely
due, in part, to lower mRNA levels. The effect of AFC on mRNA stability was performed using acti-
nomycin D (Act D) to block RNA synthesis. HMEC-1 cells were pretreated with 100 μM AFC for 2
hr, stimulated with 100 μM ATPγS or 2 ng/ml TNFα for 1 hr, then treated in the presence or absence
of 5 μg/ml Act D for 0-6 hr and RNA extracted. Real-time PCR showed CXCL1 mRNA is the most
rapidly degraded of the 3 induced mRNAs and that AFC has little effect on its stability. AFC slightly
increases the stability of CCL2 mRNA and dramatically increases the stability of CXCL8 mRNA
induced by either ATPγS or TNFα. Thus, down-regulation of mRNA levels of these chemokines
appears to be related to mRNA transcription rather than stability.
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Cathelicidin antimicrobial peptide induces IL-36s in keratinocytes; Possible mechanism of
IL-36s induction in psoriasis skin
N Li, K Yamasaki, R Shimada, R Saito and S Aiba Dermatology, Tohoku University Graduate
School of Medicine, Sendai, Japan
Several dermatoses including psoriasis, atopic dermatitis, and rosacea alter the expression of innate
immune effecter human Cathelicidin antimicrobial peptide (CAMP), and aberrant CAMP is associ-
ated with pathogenesis of them. Human keratinocytes are the major source of CAMP in skin and
the primary cells affected by CAMP. However, it is not fully understood how CAMP-affected ker-
atinocytes influence pathogenesis of dermatoses. To elucidate keratinocytes involvement in innate
immunity systematically, we performed the cDNA array analysis in undifferentiated and differenti-
ated human keratinocytes, and identify 40 genes induced by LL-37, a representative human CAMP
form, irrespective of the keratinocyte status. Among LL-37-inducible genes, IL36γ (also know as
IL1F9) is of particular interest since IL-36s (IL36α, β, and γ) genes are in IL-1 gene cluster and den-
dritic cells and T cells express IL36 receptors IL-1Rrp2 and IL-1RAcP. Mutation in the gene of IL36s
antagonist is recently reported in familial pustular psoriasis patients and increases in IL36s expres-
sion are documented in psoriasis vulgaris (NEJM and J Immunol, 2011). Real time RT-PCR confirmed
that LL-37 increase mRNA expressions of IL36β/IL1F8, IL36γ/IL1F9, IL36Ra/IL1F5, IL37/IL1F7, IL1F10
as well as IL-8 and IL1α/β. Western blotting confirmed the IL36γ increase in more differentiated than
undifferentiated keratinocytes. Immunohistostainig show the coordinate increases in CAMP and
IL36γ in lesional skin of psoriasis whereas virtually no increase of CAMP and IL36γ was observed
in non-lesional skin and normal skin. These suggested that CAMP involves in IL36 regulation in
psoriasis epidermis, and thus psoriasis epidermis affect monocytes in lesions.
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Arsenic mobilizes Langerhans cell migration and induces Th1 response in epicutaneous pro-
tein sensitization via CCL21: A plausible cause of decreased Langerhans cells in arsenic-
induced intraepithelial carcinoma
C Lee,1,2,7 C Hong,3,7 C Yu,4 L Wang,5 BE Clausen,6 W Liao,2 S Huang,7 G Chen2 and H Yu2,7 1
Dermatology, Kaohsiung Municipal Hsiao-Kang Hospital, Kaohsiung, Taiwan, 2 Dermatology,
Kaohsiung Medical University, Kaohsiung, Taiwan, 3 Dermatology, Kaohsiung Veterans
General Hospital, Kaohsiung, Taiwan, 4 Rheumatology, National Taiwan University, Taipei,
Taiwan, 5 Dermatology, National Taiwan University, Taipei, Taiwan, 6 Immunology, Erasmus
MC University Medical Center, Rotterdam, Netherlands and 7 Graduate Institute of Medicine,
Kaohsiung Medical University, Kaohsiung, Taiwan
Arsenic induces various cancers, including arsenic-induced Bowen’s disease (As-BD). Patients sus-
ceptible to this disease have attenuated contact hypersensitivity and reduced numbers of Langer-
hans cells (LCs). This study investigated the mechanism by which LCs are decreased in As-BD and
the possibility that arsenic alters LC migration and polarizes Th responses. We patch-sensitized Balb/c
mice or DT-treated Langerin-DTR mice (conditional depletion of Langerin+ cells) with OVA, and
fed them water containing 300 ppb arsenic or regular water for 200ul for five days. Ninety-six
hours after OVA sensitization, Langerin+EpCAM+ cells in arsenic-treated WT mice were signifi-
cantly increased in draining lymph nodes and decreased in epidermis without changes in the der-
mis. Lymph node cells from arsenic-treated WT mice proliferated more than lymph node cells from
control PBS-treated mice after OVA challenge in vitro. They also secreted more IFN-gamma and IL-
12, but not IL-4, IL-13, or IL-17. However, cell proliferation and the induction of IFN-gamma by
arsenic were abolished in DT-treated Langerin-DTR mice. CCL21 and CXCL12 were also increased
in lymph nodes from arsenic-treated WT mice. The administration of a neutralizing antibody against
CCL21, but not CXCL12, abolished the increase of LCs in lymph nodes in vivo. This study, the first
to investigate oral arsenic polarization of Th1 responses in epicutaneous protein sensitization through
CCL21-mediated LC migration, suggest the chronicity of As-BD without invasion might result from
enhanced Th1 responses and altered LC migrations by arsenic.
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Superoxide dismutase 3 suppresses Hyaluronic acid fragments mediated skin inflammation
by inhibition of Toll like receptor 4 signaling pathway: Superoxide dismutase 3 inhibits ROS
induced trafficking of Toll like receptor 4 to lipid rafts
M Kwon, J Han, B Kim, Y Lee and T Kim Dermatology, The Catholic University, Seoul, Republic
of Korea
Hyaluronic acid (HA) is a component of the extracellular matrix and has been extensively applied
for cosmetic, therapeutic, and anti-aging purposes. However, HA fragments (HAF) cause adverse
effects. Considering that UV-exposure produces HAF that accumulated on the skin, the role of HAF
in skin inflammation and its precise mechanism needs to be clarified, and strategies for the pre-
vention of skin inflammation are necessary. We found that extracellular SOD, SOD3, suppresses
HAF-mediated skin inflammation. Macrophages and dendritic cells (DC) dominantly infiltrate, while
HAF-mediated skin inflammation, up-regulated inflammatory cytokines and chemokines recep-
tors. However, keratinocytes indirectly responded to HAF. Instead, epidermis containing keratinocytes
were stimulated by secreted molecules from HAF-treated macrophages or DC and produced inflam-
matory molecules including chemokines, which, in turn, led to skin inflammation. This orches-
trated inflammatory response was inhibited by SOD3. In addition, SOD3 inhibited DC maturation
by suppressing the expression of MHC II, CD80 and CD86. Interestingly, these responses did not
occur in TLR4 deficient mice. Like LPS, HAF promoted TLR4 translocation into the lipid rafts to ini-
tiate signaling. This trafficking was mediated, at least in part, by NAPDH oxidase-dependent ROS
generation. Subsequently, NFkB subunit, p65, was recruited the promoters of genes encoding inflam-
matory molecules. This inflammatory machinery was blocked by SOD3. Thus, we propose that SOD3
might provide an effective strategy for the treatment of HAF-mediated skin inflammation.
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Analysis of bacterial communities in hidradenitis suppurativa lesions
N Vlassova, O Olowoyeye and G Hinds Dermatology, Johns Hopkins Hospital, Baltimore, MD
Hidradenitis Suppurativa (HS) is a chronic, debilitating inflammatory disorder characterized by recur-
rent abscesses, sinus tracts, and hypertrophic scarring in regions of the body with a high density of
apocrine glands. Over the years a large number of microorganisms have been cultured from the HS
lesions with Staphylococcus and Streptococcus species being the most commonly isolated species.
However standard cultures often overestimate the importance of bacteria that are easily cultured
while underestimating the importance of fastidious organisms which require more specialized
tests. In addition in most studies bacterial cultures were collected from the surface of the lesions
raising questions about potential contamination with normal skin flora. In this study excisional biop-
sies of un-ruptured hidradenitis lesions were performed to circumvent this problem. Bacterial con-
tents of the lesions were analyzed using 16s rRNA gene pyrosequencing. Biofilm quantification
was performed with Fluorescent Gram staining with Viagram™ Red and Bacterial Gram Stain (Invit-
rogen). 16s rRNA gene pyrosequencing demonstrated abundance of obligate and facultative anaer-
obes. The most common orders were Actinomycetales (19.1% of microbiota), Lactobacillales (18.3%),
Clostridiales (15.2%), Pseudomonadales (13.4%) and Bacteroidales (4.7%). Epi-fluorescent
microscopy demonstrated biofilms in the lesions following the path of the hair follicle. These results
are consistent with the initial hypothesis that HS lesions contain more bacterial species than can be
identified by cultures and that fastidious organisms may play a role in the disease pathogenesis. The
presence of Actinomycetes is particularly intriguing as actinomycosis is the prototype bacterial soft
tissue infection with sinus tracts. The presence of biofilms in HS lesions supports the hypothesis that
structurally abnormal tissue of HS lesions can provide a substrate similar to foreign bodies and
favor formation of biofilms and could explain the state of chronic inflammation, need for long-term
antibiotic therapy and relapses following the discontinuation of treatment.
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Deficiency in mouse beta-defensin 14 leads to a delay in skin permeability barrier repair
N Graumann,1 C Neumann,1 H Jürgen,1 C Walker,2 W Müller2 and E Proksch1 1 Dermatology,
University of Kiel, Kiel, Germany and 2 Faculty of Life Sciences, University of Manchester,
Manchester, United Kingdom
β-Defensins are antimicrobial peptides of the innate immune system produced in the skin by vari-
ous stimuli, including proinflammatory cytokines, bacterial infection and exposure to UV radia-
tion. The innate immunity barrier supports the physical (permeability) barrier in the defense against
bacterial infection. Mouse beta-defensin 14 (mBD-14), the mouse orthologue of human beta-defensin
3, has a broad antimicrobial activity including activity against S. aureus. We previously showed
that a disruption in the physical barrier leads to an upregulation of the antimicrobial protein expres-
sion including mBD-14. Here we asked whether a deficiency in the expression of mBD-14 in mice
leads to a delay in skin permeability barrier repair. Disruption of the permeability barrier was induced
in mBD-14 deficient mice by tape-stripping until a 10-fold increase in transepidermal water loss
(TEWL), a marker of the inside outside skin barrier, was achieved. Repair of the skin barrier was
monitored as recovery in TEWL. mBD-14-deficient mice exhibited a significant delay in barrier repair
at 1–24 h after tape-stripping as compared to wild-type mice. The delay in barrier repair peaked at
7 h. Topical application of a solution of 1% recombinant mBD-14 partially reversed the delay in
permeability barrier repair at 3-5 h. Nearly normal repair was achieved at 7-24 h after treatment.
These data indicate that mBD-14 plays an important role in permeability barrier repair. Recently, it
has been shown that mBD-14 exhibits immunomodulatory activities such as chemotactic activity.
Since it is known that inflammatory signals are important for skin permeability barrier repair, mBD-
14-mediated modulation of specific inflammatory signals involved in barrier repair might be a rea-
son for the delayed permeability barrier repair in mBD-14 deficient mice. The molecular function
of mBD-14 in barrier restoration remains to be explored.
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Neutrophil-derived IL-1β is required for abscess formation in immunity against Staphylo-
coccus aureus
J Cho,1 Y Guo,1 F Hebroni,1 RI Ramos,1 S Plasier,2 H Matsushima,3 Y Iwakura,4 A Takashima,3
D Lee,2 S Simon5 and L Miller1 1 Dermatology, University of California Los Angeles, Los
Angeles, CA, 2 Translational Immunology, John Wayne Cancer Institute, Santa Monica, CA, 3
Medical Microbiology and Immunology, University of Toledo, Toledo, OH, 4 Center for
Experimental Medicine, University of Tokyo, Tokyo, Japan and 5 Biomedical Engineering,
University of California, Davis, Davis, CA
Neutrophil recruitment and abscess formation are required for host defense against Staphylococ-
cus aureus skin infections. Here, the mechanism of neutrophil recruitment and abscess formation
was investigated by using a mouse model of S. aureus cutaneous infection, which utilizes advanced
techniques of in vivo bioluminescence and fluorescence imaging. Global gene expression analysis
of S. aureus-infected skin of wild-type and IL-1R-deficient mice demonstrated that IL-1R activation
was crucial for the upregulation of genes involved in neutrophil recruitment. IL-1β triggered IL-1R
activation in this model and using IL-1β-reporter mice line, we surprisingly found that neutrophils
were the predominant IL-1β-producing cells at the site of infection. S. aureus-induced IL-1β pro-
duction by mouse and human neutrophils was mediated by the pattern recognition receptors, TLR2
and NOD2, and the ASC/NLRP3 inflammasome. Importantly, IL-1β-expressing neutrophils were
essential for abscess formation and bacterial clearance since adoptive transfer of wild-type, but not
IL-1β-deficient neutrophils, rescued the immune defects in IL-1β-deficient mice. Taken together, this
study defines a new mechanism for abscess formation in which neutrophil-derived IL-1β, induced
by TLR2, NOD2 and inflammasome activation, is required for effective neutrophil recruitment and
host defense during a S. aureus skin infection.
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IL-17+ neutrophil extracellular traps form characteristic structures in pyoderma gangreno-
sum and Sweet’s syndrome
R Khandpur,1,2 AM Lin,1 SH Olsen,1 RM Patel,1 MJ Kaplan2 and AT Bruce1 1 Dermatology,
University of Michigan, Ann Arbor, MI and 2 Rheumatology, University of Michigan, Ann
Arbor, MI
Recent studies have shown that while stimulated neutrophils form extracellular traps (NETs) to bind
and kill microbes, they also play a significant role in autoimmune diseases, such as small vessel
vasculitis and lupus nephritis. The cytokine IL-17 has also been implicated in the immunopatho-
genesis of autoimmune diseases, including psoriasis and systemic lupus erythematosus. Although
IL-17 production by T cells has been widely studied, current evidence shows that IL-17 is also pres-
ent in mast cells and neutrophils in atherosclerotic plaques, rheumatoid synovium, psoriatic skin,
and lupus erythematosus lesions. Since IL-17 is likely involved in neutrophil accumulation through
the induction of neutrophil chemokines (IL-8), growth factors (G-CSF), and the upregulation of antimi-
crobial peptides, the purpose of our study was to further characterize the neutrophilic infiltrate
present in neutrophilic dermatoses (ND). Specifically, we sought to define the cellular sources of
IL-17 and extent of NETosis in skin lesions of pyoderma gangrenosum (PG) and Sweet’s syndrome
(SS). We performed immunofluorescence, staining for IL-17, tryptase, CD3, myeloperoxidase, and
DNA to define the distribution of IL-17 among mast cells, T cells, intact neutrophils and NETs in
lesional tissue from 11 patients with SS, 11 patients with PG, and control skin from 5 patients. We
find that neutrophils in SS and PG lesions undergo extensive NETosis, frequently creating unique
macrostructures, which we term “wide-extracellular branches” (WEBs). Furthermore, nearly all NETs
and intact neutrophils (>90%), and to a lesser proportion, mast cells (>70%), stain for IL-17 in SS
and PG. Interestingly, Th17 cells are not frequently observed in these ND lesions (<10%). Our
study demonstrates that IL-17+ NETs are a core component of the inflammatory infiltrate in ND,
potentially directing future therapies against not only the IL-17-IL-23 axis but also NET formation.
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Lipoteichoic acid induces mast cells recruitment in the skin by up-regulation of Kit Ligand
Z Wang and A Di Nardo Medicine- Dermatology, UCSD, La Jolla, CA
Mast cells (MCs) are known skin sentinel against bacterial and viral infections as a result of their
unique antimicrobial peptide (AMP) properties. Here, we present data that show how skin MC
presence and their AMP expression are maintained by the activation of toll-like receptor 2 (TLR2)
from bacterial products produced by skin commensal bacteria. In a mouse model, we found that
TLR2 ligand injection of Lipotheicoid acid (LTA) quadruples MC recruitment at the skin barrier in
comparison with PBS. In this mouse model the SCF (c-Kit ligand) was strongly expressed in the skin
treated with LTA. Because SCF is the most important single factor in maintaining and differentiat-
ing MCs, we hypothesized that the surface component of microbials, such as LTA (a major con-
stituent of the cell wall of Gram-positive bacteria and a TLR2 ligand), is responsible for inducing
the production of SCF from the skin and in recruiting MCs. Specifically, we focused on SCF regu-
lation in the different skin compartment in response to TLR2 ligands. LTA induced an increase in
MC numbers correlated with an up-regulation of SCF mRNA(10-fold increase) in whole skin 24 h
after intradermal injection of LTA. A selective study on fibroblast, normal human keratinocytes (NHK)
and endothelial cells (EC) after LTA stimulation revealed that: the SCF mRNA level of NHK increased
4 times, and EC increased 300 fold over baseline within a 24 h period; while the level of SCF
mRNA of skin fibroblasts was not changed after treatment with LTA. In our study the level of TNF-
α, a chemotactic activator of MCs when used with TLR2 activation, was increased 2 fold over base-
line with no signs of inflammations. This data demonstrates that MC recruitment in the skin is medi-
ated by up-regulation of SCF induced by LTA, which maintain MC activation in response at the skin
interface and increases their capacity to fight infections through AMP production. This observation
also further proves that MC sentinel capacity in the skin involves MC interaction with the skin micro-
bioma.
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Interleukin-36γ is released through pyroptosis by polyinosinic-polycytidylic acid activated
keratinocytes
KA Milora, L Lian, KK Manupipatpong and LE Jensen Microbiology & Immunology, Temple
University School of Medicine, Philadelphia, PA
Keratinocytes express pro-inflammatory cytokines in response to pathogens. Interleukin-36 (IL-36)
is the common name for three new IL-1 family members IL-36α (formerly known as IL-1F6), IL-36β
(IL-1F8) and IL-36γ (IL-1F9). IL-36 is produced by keratinocytes and lacks a signal peptide for con-
ventional extracellular export; however, the function and cellular localization remains unknown.
Using human tissue culture models we have explored the mechanism whereby keratinocytes express
and release IL-36. IL-36γ was the predominant form of IL-36 expressed by human keratinocytes.
Expression of the IL-36γ mRNA was dramatically induced by the Toll-like receptor ligands polyi-
nosinic-polycytidylic acid (poly(I:C), greater than 140-fold, p<0.0.001) and flagellin (>20-fold,
p<0.0.001). Curiously, the IL-36γ protein was detected in the extracellular and intracellular space,
respectively, following poly(I:C) and flagellin activation. Unlikely flagellin, poly(I:C) was found to
cause caspase-3/7 activation and cell death. The extracellular release of IL-36γ from poly(I:C) treated
cells was blocked by the inclusion of a caspase-3/7 or caspase-1 inhibitor. Induction of the IL-36γ
mRNA by poly(I:C) was only affected by the caspase-1 inhibitor. Pyroptosis is a form of caspase-1
dependent programmed cell death, which is distinct from apoptosis in that it stimulates inflamma-
tion. Based on our data we conclude that IL-36γ is released from keratinocytes undergoing pyrop-
tosis. The extracellular release of IL-36γ by dying cells suggest that IL-36γ plays an important role
in communicating the cell death to surrounding cells.
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Stimulation of cathelicidin antimicrobial peptide production by ER stress-induced sphingo-
sine-1-phosphate signaling
K Park,1 PM Elias,1 AW Borkowski,2 RL Gallo,2 Y Lee,3 WM Holleran1 and Y Uchida1 1
Dermatology, University of California, San Francisco, San Francisco, CA, 2 Dermatology,
University of California, San Diego, San Diego, CA and 3 Pharmacy, Chungbuk National
University, Cheongju, Republic of Korea
We discovered that endoplasmic reticulum (ER) stress upregulates expression of cathelicidin antimi-
crobial peptide (CAMP) in human keratinocytes (KC) via a newly-identified NF-κB-C/EBPα-, rather
than the previously established vitamin D receptor (VDR)-dependent mechanism. Since UVB irra-
diation causes ER stress in KC in parallel with increased production of ceramide (Cer) and its metabo-
lites, i.e., sphingosine (SO), and sphingosine-1-phosphate (S1P), which are signaling lipids that reg-
ulate multiple cellular functions, we hypothesized that ER stress regulates CAMP generation via Cer
(and/or its metabolite)-mediated NF-κB-C/EBPα activation. As expected, cellular Cer, SO, and S1P
levels increased in KC following ER stress induced by thapsigargin (Tg), while exogenous Cer and
S1P increased CAMP mRNA/protein expression. Blockade of either CerÇSOÇS1P metabolic con-
version using specific inhibitors of either ceramidase (by NOE) and/or sphingosine kinase (SPHK)
(by DMS/SKI-II) attenuates the increase in CAMP expression in KC exposed to ER stress, as well as
to exogenous Cer. Moreover, siRNA against SPHK1, but not SPHK2, significantly attenuated the
expected increase in CAMP expression. In addition, deficiency of S1P lysase, a degrading enzyme
of endogenous S1P, enhanced ER stress-induced CAMP expression in murine skin. Furthermore,
Staphylococcus aureus growth was significantly suppressed by cell lysates from exogenous Cer or
Tg, as well as LL-37, an active form of CAMP (positive control), vs. vehicle control. Similar to our
prior studies, S1P required NF-κB transactivation and C/EBPα phosphorylation. Finally, ER stress-
induced upregulation of CAMP expression occurred in an S1P receptor-independent manner. These
studies demonstrate a central role for ER stress-initiated S1P generation in regulating CAMP pro-
duction, which in turn, enhances epidermal innate immunity.
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A novel Benzoxaborole, AN3485, inhibits Toll-like receptor-mediated inflammation in in vitro
and in vivo inflammatory models
C Dong, H Sexton, C Virtucio, T Akama, S Martin, Y Freund and K Jarnagin Anacor
Pharmaceuticals, Palo Alto, CA
AN3485, 6-(4-(aminomethyl)-2-chlorophenoxyl)benzo[c][1,2]oxaborol-1(3H)-ol, developed from
a boron-based drug discovery platform, was identified to have potent immunomodulatory activity
through cell-based screening. AN3485 inhibited TLR2, TLR3 and TLR4-mediated TNFα, IL-1β and
IL-6 secretion from human PBMC and isolated monocytes with IC50s ranging from 0.02 to 0.6 μM,
and showed significant but lower potency against TCR-mediated IL-2, TNFα, IFNγ, IL-4 and IL-13
production from human T cells. The inhibition of TLR-induced cytokines occurred at both mRNA
and protein levels. Oral administration of AN3485 efficiently diminished LPS-induced TNFα and
IL-6 production in CD-1 mice with an ED90 of 30 mg/kg. Oral administration of AN3485, 35 mg/kg,
BID, strongly suppressed collagen-induced arthritis in mice over a 20 days period. Topical admin-
istration of AN3485 significantly reduced PMA-induced ear swelling and oxazolone-induced delayed-
type hypersensitivity in mice. The potent anti-inflammatory activity in in vitro and in vivo disease
models indicates that AN3485 is an attractive therapeutic lead for acute and chronic inflammatory
diseases including atopic dermatitis and psoriasis.
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Intracellular dsRNA activates inflammasome in the keratinocytes resulting in the release of
IL-1β and IL-18
X Dai, Y Shirakata, M Tohyama, Y Hanakawa, H Okazaki and K Sayama Ehime University
Graduate School of Medicine, Toon, Japan
Inflammasome is an intracellular multi-protein complex composed of NLRs, ASC and caspase-1 and
is a key regulator of pathogen recognition and innate immunity. Previously we have shown that
keratinocyte inflammasome can be activated by house dust mite allergens. dsRNA is an important
pathogen-associated molecule recognized by pattern-recognition receptors such as TLR3, RIG-I or
MDA5 during viral infection. It has been recently reported that dsRNA activates inflammasome-
associated caspase-1 and induces apoptosis of virus-infected immune cells. In the skin, epidermal
keratinocytes sense dsRNA to initiate innate immunity via STATs and SOCSs. However, there is a
limited knowledge regarding the activation of inflammasome by dsRNA in the skin. In this study,
we investigated whether dsRNA activate inflammasome in human epidermal keratinocytes using
living skin equivalents (LSEs). LSEs are 3-demensional re-constituted skin models simulating in vivo
reaction. Stimulation of monolayer keratinocytes or LSEs with extracellular dsRNA induced the
activation of caspase-1 and mediated the release of IL-1β and IL-18 from the keratinocytes; more-
over, transfection of dsRNA into keratinocyte also initiated the activation of inflammasome, with
much stronger effect than that of extracellular dsRNA. Knock-down of the inflammasome compo-
nents using siRNA resulted in the failure of the activation. Type I interferon is a key mediator of the
viral immunity, yet the action mechanism is not clear. Priming the keratinocytes with IFN-α or β
synergistically enhanced the dsRNA-mediated inflammasome activation and the release of IL-1β
and IL-18 from the keratinocytes. In conclusion, intracellular dsRNA activates inflammasome in epi-
dermal keratinocytes and initiates the inflammation of the skin during viral infection.
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Staphylococcus aureus colonization in acute and chronic skin lesions of patients with atopic
dermatitis
H Park, C Kim, M Jung, J Park, D Lee and J Yang Dermatology, Samsung Medical Center,
Sungkyunkwan University, Seoul, Republic of Korea
Staphylococcus aureus (SA) has peculiar ability to colonize the skin in atopic dermatitis (AD) patients.
As we sought to determine the colonization rates (CR) of SA in acute and chronic skin lesions of
AD patients, to find any difference in CR according to age, and to find the influence of total IgE and
eosinophil counts to the colonization of SA, we evaluated the total IgE level and eosinophil counts
and cultured SA from the skin lesions of 687 AD patients (131 acute and 556 chronic skin lesions)
and 247 control urticaria patients. As a result, the S. aureus CR were 74%, 38% and 3% in acute,
chronic skin lesions and control skin, respectively, and they were increased with age in AD patients.
The CR in chronic skin lesions was higher in the high IgE/eosinophilia groups compared to that in
the normal IgE/eosinophil groups. The SA CR was higher in AD patients and especially in acute
lesions, and had a tendency to increase with age. As the CR was only higher in the high
IgE/eosinophilia groups in chronic skin lesions, we suggest that SA may invade the skin through
barrier defect in acute skin lesions, but that the colonization in chronic lesions may be orchestrated
through combination of the tight junction defects and SA fibronectin-binding protein (SA-FBP) or
SA extracellular vesicle (SA-EV) formation. However, whether SA-FBP serum IgE level or SA-EV
serum IgE level affects the high serum IgE level in chronic skin lesions will be determined in future
research.
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Induction of hyper-inflammation in Mycobacterium tuberculosis-infected macrophages
enhances phagolysosome formation
J Rosenjack,1 BW Doreian,1 KA Wolff,2 L Nguyen2 and KQ Lu1 1 Dermatology, Case Western
Reserve University, Cleveland, OH and 2 Microbiology, Case Western Reserve University,
Cleveland, OH
Mycobacterium tuberculosis (MTB), the main causative agent of tuberculosis, is able to evade degra-
dation and clearance by overriding pro-inflammatory responses in macrophages (Mφ). We recently
found that in vivo and in vitro treatment with statin and PPARγ-agonists results in a hyper-inflam-
matory Mφ; we hypothesized that this would reduce the ability of MTB to resist degradation and
clearance. Mouse and human macrophages were infected with GFP-labeled BCG and then admin-
istered the combination treatment of mevastatin and rosiglitazone. Confocal microscopy demon-
strated a dramatic increase in colocalization of lysosomes with BCG, representative of phagolyso-
some formation, in both mouse and human macrophages treated with both mevastatin and
rosiglitazone compared to control (n=3). Whereas untreated infected Mφs commonly demon-
strated GFP-BCG unassociated with lysosomes (24.5% colocalization), hyper-inflammatory infected
Mφs showed prominent fusion of BCG with lysosomes (63.5% colocalization, n=2; p=0.005). Fur-
thermore, macrophage aggregates resembling early granuloma formation were only present in the
mevastatin and rosiglitazone treatment group, signifying a strong physiological response of
macrophages toward bacterial infection and subsequent clearance. We next asked whether enhance-
ment of BCG-lysosomal fusion is mediated by iNOS, because iNOS is highly induced in the acti-
vated Mφs. Thus, a specific iNOS inhibitor (1400W dihydrochloride) was given to BCG-infected
macrophages treated with mevastatin and rosiglitazone, resulting in a 3-fold decrease in BCG-lyso-
some colocalization and inhibition of Mφ aggregation (n=2; p=0.02). These findings suggest that
our hyper-inflammatory macrophage is able to override mechanisms leading to lysosomal evasion
by mycobacteria, suggesting adjunctive therapeutic opportunities.
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Widespread chronic skin ulcers in epidermolysis bullosa patients trigger Castleman’s dis-
ease-like condition through Toll-like receptors
S Morizane, T Takiguchi, K Ikeda, D Suzuki, Y Hirai, Y Aoyama and K Iwatsuki Dermatology,
Okayama University Graduate School of Medicine, Dentistry, and Pharmaceutical Sciences,
Okayama, Japan
Epidermolysis bullosa (EB) is an inherited bullous skin disorder caused by mutations in the genes
encoding skin structural proteins such as keratin or collagen. Some EB patients have persistent
fever and serological inflammatory states which are resistant to treatment. Here we report three
cases with recessive dystrophic EB, a 9-year-old girl, a 16-year-old boy, and a 76-year-old woman.
All the patients had fever resistant to antibiotics and widespread skin ulcers, and blood examina-
tions showed persistent hypoalbuminemia, hyperimmunoglobulinemia, and the elevation of C-reac-
tive protein (CRP), serum amyloid A (SAA) and IL-6 level. Interestingly, these hematological abnor-
malities are all seen in Castleman’s disease (CD). IL-6 is thought to be a key cytokine in the
pathogenesis of CD, which induces hypoalbuminemia, hyperimmunoglobulinemia, CRP and SAA
production, and proliferation of plasma cells. Since keratinocytes and fibroblasts surrounding ulcer
lesions are persistently exposed to microbes due to lack of epidermal barrier, we hypothesized that
these cells produce IL-6 and SAA through microbe sensors, Toll-like receptors (TLRs). The analyses
by real-time PCR and ELISA revealed that ligands of TLR1/2 (Pam3CSK4), TLR2 (LTA), TLR3 (poly
I:C), TLR2/6 (Malp2), and TLR9 (CpG) significantly induced IL-6 expression in normal human epi-
dermal keratinocytes (NHEKs). In normal human dermal fibroblasts (NHDFs), Pam3CSK4 and Malp2
significantly induced IL-6 production. Similarly to IL-6 induction, SAA expression was also induced
in both NHEKs and NHDFs. In addition to in vitro data, immunohistochemical analysis showed
increases in IL-6 and SAA in skin ulcers in EB patients. These results suggest that widespread chronic
skin ulcers in EB patients might trigger the elevations of IL-6 and SAA in the sera through TLRs,
leading to CD-like condition.
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Optimization of the murine secondarily infected traumatic lesion model, and application for
the discovery and evaluation of topical antibiotics and novel formulations
JL Pace, H Thibodeaux, S Frey, S Adams, D Danielson-Borrero, L Santos, J Lenn and H Hofland
Center for Skin Biology, Stiefel-GlaxoSmithKline, Research Triangle Park, NC
A good, validated pre-clinical in-vivo model is essential when creating improved formulations of
existing drugs, or discovering new therapeutics as it can be difficult to define the critical parame-
ters leading to an improved therapeutic. A systematic effort was initiated to optimize a previously
developed model for secondarily-infected traumatic lesions (SITL) in mice. The impact of bacterial
strains, inoculums, length of therapy, and sex of the mice were evaluated. CD-1 mice were anes-
thetized with 2.5% isoflurane in oxygen-supplemented air. Braided silk sutures were impregnated
with various pathogenic Staphylococcus aureus strains. Surgical implantation of the suture was
performed distal to the shoulder blades by anchoring to the epidermis in a pocket adjacent to the
dermis. Antibiotic treatment was evaluated using Altabax (1% retapamulin). Residual retapamulin
was inactivated prior to enumeration of bacteria. Several important parameters impacting the abil-
ity to accurately evaluate topical antibacterial formulations utilizing the murine SITL model were
identified. Male mice were better subjects for study largely due to the difference in skin thickness
and less grooming behavior compared to females. Bacterial inoculums need to be individualized
for each strain to ensure proper infectivity. Variability in infectivity and recovery of bacteria was
improved by using higher inoculums. However, this occasionally resulted in difficulty evaluating
the effectiveness of treatment regimens. The onset of treatment post-challenge was also a critical
parameter to ensure a therapeutic outcome. Conditions were optimized to reduce assay variability
so that pharmacodynamic correlates can be accurately determined and which are essential to facil-
itate identification of better therapeutics and improved topical formulations.
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CpG-oligonucleotides modulate sphingosine-1-phosphate metabolism in normal human ker-
atinocytes
M Natek,1 A Lüth,2 B Kleuser,2 M Schäfer-Korting1 and G Weindl1 1 Department of
Pharmacology and Toxicology, Institute of Pharmacy, Freie Universität Berlin, Berlin, Germany
and 2 Department of Nutritional Toxicology, Institute of Nutritional Science, University of
Potsdam, Nuthetal, Germany
Functional expression of toll-like receptor 9 (TLR9) has been recently demonstrated in human ker-
atinocytes which responded to DNA by induction of type I interferons. We have previously shown
that CpG ODN increase TLR9 expression in normal human keratinocytes (NHK) and strongly induce
the release of pro-inflammatory cytokines which was inhibited by chloroquine. In this study, we
observed CpG ODN-induced expression of functional TLR9 in three-dimensional in vitro skin
models. In NHK, TLR9 knockdown by siRNA strongly reduced CXCL8. After confirmation of TLR9-
dependent immune responses in NHK and skin models, we investigated whether TLR9 signaling in
NHK modulates biosynthesis and turnover of the bioactive sphingolipid sphingosine-1-phosphate
(S1P). Intracellular levels of S1P and sphingosine were quantified by LC-MS/MS. Interestingly, S1P
levels declined after stimulation with CpG ODN while sphingosine levels were remarkably ele-
vated. Thus, we hypothesized that either increased catabolic (sphingosine phosphatases and S1P
lyase) or decreased anabolic (sphingosine kinases) enzyme activity contributes to this effect. In
fact, CpG ODN increased expression of SPP1 and SPL by 2-fold, whereas no significant differences
in mRNA expression were observed for SphK1/2 and SPP2, respectively. Moreover, blockade of
SPL by 4-deoxypyridoxine hydrochloride (4-DPH) increased CXCL8 release by 50%, indicating
that SPL expression or activity protects keratinocytes from CpG ODN-induced cytokine release. In
contrast, cytokine production was only slightly attenuated by the SphK inhibitor CAY10261. Note-
worthy, promoted pre-treatment with 4-DPH cell differentiation in CpG ODN-stimulated NHK, pos-
sibly by increased S1P levels. The results indicate that CpG ODN interfere with key enzymes of S1P
degradation, which might have an important role in skin diseases and drug targeting.
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Distinct immune responses induced by lipoteichoic acid from S. aureus or S. epidermidis
despite common pattern recognition pathways
T Volz,1 S Kaesler,1 C Draing,2 F Götz,3 T Hartung,2,4 M Röcken1 and T Biedermann1 1
Department of Dermatology, Eberhard Karls University, Tübingen, Germany, 2 Department of
Biochemical Pharmacology, University of Konstanz, Konstanz, Germany, 3 Microbial
Genetics, Eberhard Karls University, Tübingen, Germany and 4 Center for Alternatives to
Animal Testing, Johns Hopkins University, Baltimore, MD
Colonization of atopic dermatis (AD) skin with S. aureus leads to inflammation and disease exac-
erbation whereas other staphylococci, especially S. epidermidis, are part of the endogenous human
skin microflora generally not leading to inflammation. It is has not been characterized how innate
immune sensing of different Staphylococci differs based on the presence of fundamentally the
same MAMPs. Lipoteichoic acid (LTA) from S. epidermidis and S. aureus was prepared and immune
consequences of PRR ligation were characterized. Both LTAs induced maturation of dendritic cells
(DC) depending on TLR2 and MyD88. In contrast cytokine production differed: S. aureus LTA induced
large amounts of IL-12p70 while only low IL-12p70 levels were elicited by S. epidermidis LTA. Pro-
duction of IL-10 was similar in response to both LTAs. To mimic the microenvironment present in
early AD, DC were activated in the presence of IL-4. IL-4 enhanced IL-12p70 levels induced by S.
aureus LTA. In sharp contrast, low IL-12p70 levels induced by S. epidermidis LTA were suppressed
in the presence of IL-4. To investigate consequences on adaptive immune responses, T-cell cocul-
tures were set up either with DC stimulated with LTA derived from S. aureus (sa-DC) or with DC
activated by S. epidermidis LTA (se-DC). In accordance with the dominant role of S. aureus LTA in
inducing pro-inflammatory cytokines, CD4+ T cells primed with sa-DC produced large amounts of
IFN-γ. In contrast, IFN-γ levels of CD4+ T cells primed with se-DC were more than 5 fold lower.
We demonstrate an undescribed functional difference between LTA from S. aureus and from S. epi-
dermidis and provide an explanation how S. aureus leads to exacerbation of skin inflammation in
AD and can mediate a Th2 to Th1 shift as detected when comparing acute and chronic AD lesions.
661
Vitamin D suppresses Th17-induced proinflammatory alarmins psoriasin (S100A7) and koeb-
nerisin (S100A15) in psoriasis
Z Hegyi, S Zwicker, D Bureik, M Peric, S Koglin, A Batycka-Baran, J Prinz, T Ruzicka, J Schauber
and R Wolf Department of Dermatology and Allergology, Ludwig-Maximilian University,
Munich, Germany
The antimicrobial proteins (AMP) psoriasin (S100A7) and koebnerisin (S100A15) are differently
induced in psoriatic skin. They act synergistically as chemoattractants and ‘alarmins’ to amplify the
inflammation in psoriasis. Th17 cytokines are key players in the psoriasis pathogenesis and vitamin
D analogues feature anti-psoriatic effects; both of these activities could be mediated through epi-
dermal AMP regulation. We show that supernatants of cultured psoriatic T-cells induce and release
psoriasin and koebnerisin from keratinocytes and the Th17 cytokines IL-17A, TNFalpha and IL-22
differently regulate psoriasin and koebnerisin reflecting their distinct expression pattern in normal
and psoriatic skin. IL-17A is the principal inducer of both S100 and their expression is further ampli-
fied by cooperating Th17 cytokines in the micro milieu of psoriatic skin. Increased extracellular pso-
riasin and koebnerisin also synergize as ‘alarmins’ to prime epidermal keratinocytes for production
of immunotropic cytokines that further amplify the inflammatory response. Treatment of psoriatic
plaques with the vitamin D analogue calcipotriol interferes with the S100-mediated positive feed-
back loop by suppressing the increased production of psoriasin and koebnerisin in psoriatic skin
and their Th17-mediated regulation in epidermal keratinocytes. Thus, targeting the S100-amplifi-
cation loop could be a beneficial anti-inflammatory approach in psoriasis and other inflammatory
skin diseases.
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Interleukin-33 mediates antibacterial defense against skin infections
C Li, Z Jiang, Z Li and Y Lai School of Life Sciences, East China Normal University, Shanghai,
China
Interleukin-33 (IL-33), as a novel member of IL-1 cytokine family, has been suggested to play a role
in virus-induced lung infections or function as an alarmin that is released upon endothelial or epithe-
lial cell damage; however, whether IL-33 increases protective defense in skin infection remains
unknown. Here we demonstrated that infection of Staphylococcus aureus significantly increased
the expression of IL-33 in vivo and identified that Staphylococcal LTA and PGN were the molecules
to induce IL-33 in mouse macrophages. To explore whether IL-33 could mediate antibacterial defense,
macrophages were treated with LTA or PGN and real time RT-PCR was used to measure iNOS. LTA
and PGN significantly increased iNOS expression. Furthermore, increased iNOS was accompa-
nied with increased released NO. IL-33 was essential for the expression/activation of iNOS to release
NO as the knockdown of IL-33 markedly decreased LTA- and PGN- induced iNOS/NO. The induc-
tion of IL-33 was dependent on TLR2 as TLR2-deficient macrophages did not response to LTA or
PGN for IL-33 and iNOS expression. Furthermore, the inhibitors of MAPKs abrogated the expres-
sion of IL-33 and iNOS induced by LTA and PGN. Taken together, these findings reveal a novel role
for IL-33 in the expression/activation of iNOS and release NO, thus increasing host antibacterial
defense.
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Mast cells secrete hemokinin-1 that signals via neurokinin-1 receptor to increase their proin-
flammatory function
TL Sumpter,1 CH Ho,1 OA Tkacheva1 and AT Larregina1,2,3 1 Dermatology, University of
Pittsburgh, Pittsburgh, PA, 2 Immunology, University of Pittsburgh, Pittsburgh, PA and 3 The
McGowan Institute for Regenerative Medicine, University of Pittsburgh, Pittsburgh, PA
The outcome of cutaneous innate and adaptive immunity is influenced by the proinflammatory neu-
ropeptides, substance-P (SP) and hemokinin-1 (HK-1) which bind agonistically to the neurokinin-
1 receptor (NK1R). Cutaneous mast cells (MC) are key elements for the initiating and perpetuating
cutaneous innate and adaptive cellular immunity. Recent advances in neuroimmune regulation sug-
gest that cutaneous MC functions are controlled by neuropeptides. Here, we hypothesized that
agonistic signaling through NK1R regulates the innate immune function of MC. We compared the
ability of MC generated from C57BL/6 wild type (WT) or NK1RKO mice and stimulated via FcεRI or
TLR4 to secrete inflammatory IL-1β, IL-6, IL-33, and TNFα, or anti-inflammatory IL-10 cytokines.
NK1RKO MC secreted significantly reduced levels of TNFα and IL-33 without changing IL-10, IL-6
or IL-1β compared to WT MC. These results were further confirmed utilizing WT MC treated with
the NK1R antagonist L760, 330. Our experimental conditions lack nerve fibers and exogenous addi-
tion of SP or HK-1 did not increase cytokine secretion. Therefore, we postulated that the effects
observed were caused by autocrine secretion of NK1R agonists by MC. Using quantitative RT-PCR,
we found high expression of the tac4 gene encoding HK-1 which further increased following MC
stimulation. Levels of mRNA for the gene encoding SP remained significantly low in spite of MC
simulation. Collectively, our results demonstrate that autocrine secretion of HK-1 and NK1R sig-
naling are potent stimulators of the proinflammatory function of MC.
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Cutaneous TLR2-6 ligands limit T cell mediated skin inflammation by IL-6 dependent induc-
tion of myeloid derived suppressor cells
Y Skabytska, K Chen, S Kaesler and T Biedermann Dermatology, Tübingen, Germany
To investigate how cutaneous innate signals translate into different immune responses, we estab-
lished a model, in which consequences of exposure to innate signals and antigen can be monitored
independently. We applied contact sensitizer FITC to mice with or without TLR2/6 or TLR2/1 lig-
ands and contact hypersensitivity to FITC was analyzed. Surprisingly, FITC-CHS was reduced by up
to 80% exclusively in mice previously exposed to TLR2/6 ligands. In these mice only, Gr1+CD11b+
myeloid derived suppressor cells (MDSC), were upregulated. Adoptive transfer, Gr1+ depletion
experiments and abrogated T cell proliferation showed that CHS suppression was mediated by
MDSC. Interestingly, rechallenge of these mice at later time points completely abrogated previ-
ously detected immune suppression. To show that our findings are specific to the skin innate immune
response, chimeric mice were generated by wildtype (WT) or TLR2 ko bone marrow transplanta-
tion to TLR2 ko or WT mice respectively. Analyses revealed that signals through TLR2 on skin resi-
dent cells but not recruited hematopoetic cells are required and sufficient for MDSCs expansion.
Surprisingly, TLR2 on MDSCs was not required for their accumulation and suppressive function.
Investigating underlying mechanism, we identified a 400x upregulation of IL-6 mRNA in the skin
following TLR2/6 ligands treatment leading to marked IL-6 levels also in the serum. Most impor-
tantly, TLR2/6 ligands failed to suppress FITC-specific CHS in IL-6-/- mice and no induction of MDSC
in these mice was detected. Therefore, we concluded that skin derived IL-6 is the key cytokine for
TLR2/6 induced MDSC accumulation and immune suppression. Collectively, we show for the first
time that the presence of certain lipoproteins on the skin is sufficient to potently inhibit cutaneous
immune responses by TLR2 dependent induction of highly suppressive MDSC. Importantly, this
potent MDSC mediated immune suppression is active within a narrow window following cutaneous
innate immune sensing indicating a mechanism to limit and terminate skin inflammation.
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3D modeling of dermal macrophages-containing dermis equivalent
N Bechetoille,1 P Séroul,2 A Boher,1 S Charpy,2 M Jomier2 and V André-Frei1 1 R&D, BASF Beauty
Care Solutions, Lyon, France and 2 Newtone Technologies, Lyon, France
In vitro 3D reconstructed skin culture systems are useful tools for investigative purposes and for
ingredient evaluation. We previously succeeded in integrating monocyte-derived dermal-type
macrophages (MDdM) to 3D reconstructed dermis equivalents. However, classical visualization
method such as histology and immunochemistry only provide limited information as for the func-
tionality of MDdM. Medical imaging already used in neurosciences offer accurate time and space
resolutions and could thus inspire skin science. We used innovative real-time laser scanning
microscopy together with dedicated 3D image processing software to further assess the function-
ality (spreading and phagocytosis) of MDdM once integrated within the dermal equivalent. MDdM
were first seeded into dermis equivalents and cultured for 1 week. Two days before the end of the
culture period, MDdM-containing dermis equivalents were stimulated by TNF-a. One day before
the end of the culture, fluorescent beads were added onto the surface of dermis equivalents. Both
spreading and phagocytosis abilities of macrophages within the 3D cultures were analyzed. After
1 week of culture within dermis equivalents, MDdM were found to be mainly located on the sur-
face and outermost area of dermis equivalents. As shown using specific image segmentation and
dedicated 3D reconstruction, fluorescent beads were found in macrophages (4 beads/cell). Only 1
fluorescent bead was detected in fibroblasts. After TNF-α stimulation, the number of fluorescent
beads phagocytosed by macrophages increased 17-fold (68 beads/cell). Whereas classical imaging
methods provide limited functional data, these results show that advanced image processing algo-
rithms with color specific segmentation could bring functional proofs, particularly with regard to
the relationship and potential cross-talk between macrophages and their environment.
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Dysregulation of the NKG2D axis in human and mouse AA
Z Dai,1 L Rothman,1 R Clynes,2,4 AM Christiano1,3 and MS Hayden1,4 1 Dermatology, Columbia,
New York, NY, 2 Medicine, Columbia, New York, NY, 3 Genetics & Development, Columbia,
New York, NY and 4 Microbiology and Immunology, Columbia, New York, NY
Alopecia areata (AA) is a T cell-mediated autoimmune disease of the hair follicle (HF). CD8+ T
cells play a critical role in the development and pathogenesis of AA. Our GWAS study indicates
that single nucleotide polymorphisms in NKG2D ligands (NKG2DL) are significantly associated
with AA. The binding of NKG2DL to NKG2D on NK and T cells triggers inflammatory cytokine pro-
duction and cytolysis of NKG2DL expressing cells. Using immunoflourescence and FACS analyses,
we identified a massive NKG2D+CD8+ T cell infiltrate associated with the alopecic HF. Quantita-
tive PCR analysis of NKG2DL transcripts revealed selective upregulation of HF MICA/B, ULBP3
and ULBP4 in AA. At the protein level, we confirmed upregulation of NKG2DL expression within
the HF by immunoflourescence. In the AA HF, we observed marked upregulation of ULBP3 expres-
sion in the dermal sheath and dermal papilla, while MICA/B and ULBP4 were widely upregulated.
We also analyzed the expression of mouse NKG2DL (H60 & Rae-1) in the C3H/HeJ mouse model
of AA. In agreement with the AA patient biopsies, NKG2DL expression in affected mice was sig-
nificantly elevated when compared with matched unaffected C3H/HeJ mice. Rae-1 protein was
increased in the dermal sheath, whereas the expression of H60 was significantly upregulated in the
inner root sheath. Consistent with the ability of this pathway to directly target HF cells overexpressing
NKG2DL, we show that dermal sheath cell killing by activated NKG2D+CD8+ T cells in vitro requires
NKG2D/NKG2DL interaction. Our results demonstrate that in both human AA and the murine model,
NKG2DL upregulation correlates with the presence of NKG2D effector cells and HF damage and
provide further evidence for an etiological role for NKG2D/NKG2DL in AA. These data support
attempts to therapeutically target the NKG2D axis in AA and provide additional rationale for the
C3H/HeJ model in these pre-clinical efforts.
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The role of NOD-like receptor (NLR) signaling pathways in P. acnes’ induction of innate
immune response
M Qin,1 A Pirouz,1 G Agak1 and J Kim1,2 1 Medicine/Dermatology, David Geffen School of
Medicine at UCLA, Los Angeles, CA and 2 Medicine/Dermatology, Greater Los Angeles
Healthcare System Veterans Affairs, Los Angeles, CA
Propionibacterium acnes induction of inflammatory responses is a major factor contributing to patho-
genesis of acne vulgaris. P. acnes triggers inflammation by stimulating the secretion of proinflam-
matory cytokines and chemokines from various immune and innate cells. In particular, IL-1 has been
shown to play a critical role in both initiation of acne lesions and in inducing inflammatory response
in acne. The activation of (NOD)-like receptor (NLR) signaling pathways have been shown to medi-
ate inflammasome assembly leading to activation of caspase-1 and subsequent processing of IL-1.
This project elucidates the role of various inflammasome components of host in the human proin-
flammatory response to P. acnes. Here we demonstrate that PBMCs produce mature IL-1a and IL-
1β when treated with live P. acnes and with P. acnes sonicate. Activation of PBMCs with P. acnes
in vitro upregulated the mRNA expression of major components of inflammasome complex: ASC
by 3 fold and caspase-1 by 2 fold. Evaluating the involvement of various NLRs, we observed a 14-
fold upregulation of NOD-1 and a 2- fold upregulation of NLRP3 mRNA expression in PBMCs. There
was no induction of other major NLRs including NLRP1, IPAF, or AIM2. When expression of either
NOD-1 or NLRP3 was inhibited using siRNA, we found that P. acnes induction of IL-1 could be
inhibited. Our results indicate that NOD1 and NLRP3 mediate the NLR signaling pathways in
response to stimulation with P. acnes. IL-1a has been shown to be present in open comedones, and
induce follicular hyperkeratinization. IL-1β is a potent recruiter of neutrophils to the site of inflam-
mation and has been shown to be present actively in acne lesions. In light of a significant role of
IL-1 in acne pathogenesis, insight into mechanisms of inflammasome activation leading to P. acnes
induced IL-1 secretion allows for new methods of immunologic intervention in acne and in other
IL-1 mediated skin diseases.
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Temporal shifts in the skin microbiome associated with atopic dermatitis disease flares and
treatment
HH Kong,1 J Oh,2 S Conlan,2 C Deming,2 EA Grice,2 ML Turner1 and JA Segre2 1 Dermatology
Branch, CCR, NCI, NIH, Bethesda, MD and 2 GMBB, NHGRI, NIH, Bethesda, MD
Atopic dermatitis (AD) is associated with Staphylococcus aureus skin colonization or infection and
is often managed with regimens that include antimicrobial therapies. However, the role of microbes
in the pathogenesis of AD is not completely characterized. To study the relationship between skin
microbiota and disease progression, 16S ribosomal RNA bacterial gene sequencing was performed
on DNA obtained via longitudinal skin sampling of children with moderate to severe AD. Micro-
bial community structures at sites of disease predilection were dramatically different in AD patients
versus controls. Microbial diversity during AD flares was related to recent AD treatments, with
intermittent treatment linked to greater bacterial diversity as compared to no recent treatment (Shan-
non diversity 1.650 vs 0.626, respectively, p<0.0025). Treatment-associated changes in skin bacte-
rial diversity suggested that AD treatments diversified skin bacteria prior to improvements in clini-
cal disease. In AD, the proportion of Staphylococcus sequences, S.aureus in particular, was greater
during disease flares than at baseline or post-treatment and correlated with worsened disease
severity (r=0.59, p = 0.00021). Representation of skin commensal S.epidermidis also significantly
increased during flares versus postflares (p< 0.034) and controls (p < 0.006). Increases in Strepto-
coccus, Propionibacterium, and Corynebacterium species were also observed following treatment.
These findings reveal linkages between microbial composition and AD, and demonstrate that, as
compared to culture-based studies, higher resolution examination of microbes associated with
human inflammatory diseases provides novel insights into global shifts of bacteria that may be rel-
evant to disease progression and treatment.
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Atypical mycobacterium in an HIV positive man: A rare case of mycobacterium gordonae
infection
EE Freeman,1,2 T Farsani,1,2 W Tsiaras,1,2 CG Lian,3 T Hollmann,3 M Thakuria2 and JF Merola2 1
Harvard Dermatology Residency Program, Boston, MA, 2 Department of Dermatology,
Brigham and Women’s Hospital, Boston, MA and 3 Department of Pathology, Brigham and
Women’s Hospital, Boston, MA
Mycobacterium gordonae is a slowly growing, ubiquitous bacillus frequently found in tap water,
but is a rare cause of disease even among the immunosuppressed population. We present a case of
a 57 year old HIV positive man, who presented with three months of non-tender nodules on his
bilateral arms. He stopped taking his antiretroviral therapy (ART) prior to the appearance of the
nodules during a period of incarceration. His history is notable for hepatitis B, hepatitis C, and prior
heroin abuse. On examination, the patient had 15-20 firm deep nodules on each arm. Laboratory
studies were notable for a CD4 count of 352, which was collected after the patient had restarted
on ART. Two sets of biopsies and tissue cultures were performed one week apart. The biopsies showed
a deep infiltrate of histiocytes, plasma cells, and neutrophils, strongly suspicious of an infectious
etiology. Both sets of tissue cultures, taken during two different procedures, grew out Mycobac-
terium gordonae. After susceptibility testing, he was treated with a combination of azithromycin
and ethambutol, with regression of the lesions. While this mycobacterium is a frequent colonizer,
there are very few reports in the literature of invasive disease associated with Mycobacterium gor-
donae.
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Keratinocyte derived S100 proteins A8 and A9 alter monocyte differentiation and psoriasis
inflammatory signals
AY Young,1 TS McCormick,1 M Rodriguez1 and KD Cooper1,2 1 Dermatology, Case Western
Reserve University, Cleveland, OH and 2 VA Medical Center, Cleveland, OH
The pro-inflammatory S100A8/A9 heterodimer, overexpressed in psoriatic epidermis, activates
immune cells and vascular endothelium, and has recently been shown to activate TLR4. Extra domain
A fibronectin (EDA-Fn) is overexpressed in the dermis of psoriatic skin, and also functions as a TLR
agonist. Thus, overexpressed endogenous TLR4 ligands in psoriatic skin may recruit, activate and
differentiate monocytes. Laser capture microdissection demonstrated that S100A9 signal (n=3 non-
psoriatic and 5 psoriatic involved) was produced primarily by keratinocytes whereas EDA-Fn mRNA
is produced by cells found in involved dermal areas of psoriatic skin. In human blood, monocyte
mRNA levels for proinflammatory cytokines IL-1β, IL-6 and TNFα are upregulated 5-, 17.5- and 7.5-
fold respectively at baseline in monocytes obtained from psoriatic individuals compared to mono-
cytes from non-psoriatic controls. Expression of these soluble messengers in psoriatic monocytes
increases by an additional 5-, 2- and 3-fold upon exposure to 5 μg/ml S100A8/A9 for 24h. In con-
trast, EDA-Fn mRNA is 9-fold greater in psoriatic monocytes at baseline and exposure to S100A8/A9
suppresses EDA-Fn mRNA 3-5 fold (S100A8/A9 concentrations of 2.5 and 5 μg/ml, respectively).
To model effects of endogenous TLR4 agonists on blood monocytes entering psoriatic skin, normal
and psoriatic monocytes were exposed to S100A8/A9 heterodimer. Blood monocyte CD14 surface
expression is elevated in a dose dependent manner. Conversely, S100A8/A9 inhibited monocyte
CD163 expression (decreases >20% in normal or psoriasis monocytes (n= 4 normal, 3 psoriasis
respectively) although psoriatic monocytes were refractory to low dose (<1.25μg/ml) S100A8/A9.
Taken together, these observations suggest that overexposure to endogenous TLR4 ligands may influ-
ence monocyte differentiation and activation upon entry into psoriatic skin.
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Nanoparticles increase the probability of leishmaniasis and staphylococcal infection
Y Yakubchyk,1 C Lin,1 S Walker,1 B Lei,2 A Lee,3 A Allahverdyev,4 M Simon1 and MH Rafailovich1
1 Stony Brook University, Stony Brook, NY, 2 Arlington High School, LaGrangeville, NY, 3
Hauppauge High School, Hauppauge, NY and 4 Yildiz Technical University, Istanbul, Turkey
Leishmaniasis is a vector borne parasitic disease commonly presented as chronic skin ulceration
with primary involvement of macrophages, where invading parasites reproduce and propagate.
Cutaneous leishmaniasis ulcers often are complicated by infection with S. aureus which is a com-
mon resident of skin and mucous membranes. It is well known that TiO2 and ZnO nanoparticles
(NPs) have anti-bacterial action and are often applied to the skin in anti-bacterial formulations. These
NPs have also been shown to penetrate the cell membrane and alter multiple cellular functions.
We have chosen to study their influence on the response of phagocytes J774A.1 to infection by L.
tropica and S. aureus. In the case of L. tropica, we exposed parasites and J774A.1 cells separately
to 0.01 mg/ml of TiO2 and ZnO NPs and found no effect of particles on cells or parasites prolifer-
ation. On the other hand, when the macrophages were first exposed to the same concentration of
NPs, and then infected with L. tropica, the level of infection was 2 to 6 times greater (p<0.05) than
control group without NPs. TEM indicated that the parasite and NPs were sequestered in the same
vacuole, yet viability studies indicated that the L. tropica ability to reproduce was not affected by
exposure to NPs in close proximity. In the case of S. aureus, J774A.1 cells were first exposed to NPs
and then infected with opsonized S. aureus. Subsequent confocal microscopy showed that the
macrophages exposed to the NPs had ingested 40% fewer of dead bacteria. In separate experiments,
the adherence of S. aureus to human endothelial cells was measured and found to increase with
exposure to NPs. This suggests that NPs can potentiate infection while decreasing bacterial clear-
ance. In conclusion, these results indicate that exposure to NPs increase the probability of cuta-
neous infection.
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